Silicate luminescence and remote compositional mapping by Greenman, N. N. & Milton, W. B.
mg_iiiiNN.anI_MAW _ W.liiiV&Niml,'ro#
rl¢_i, ditnmtniv, .,.
-.--..-. ......... , N60:__sO
https://ntrs.nasa.gov/search.jsp?R=19690012868 2020-03-12T03:54:44+00:00Z
m tx_s,_'r_nk_AlYdAt,itS,
iltxe. Im lh+ mJh_Pmml Icm_ q:_lni _ ,ram. 15+m+_l+_.m ,m,ii_ In rim,n.,l.id imdll.
ItalY,. _e, mr_tilmki_ llbouii+ Im.em_- llmliem-ll_nl+nl +ittho 31mine,,_ IloSw_l lii
m_.,+i,u| llTIPP_fllil_+k+ illld lil_+ ll_kl_ |ll_l+ llk_! llmmiletll_t_PllmllJe_a+ _ tPdlnplell
to tulip ,,m !hl,+_hk+ml- Imi whl,il_ Ihe.v tl_|i_lidtqillllllOn_llld hi+ _ r_qlllt_ lddiJldS_ d_tlmtlte lumlmm,eu_.e+hdtv_IM_IS_ ellml.ale, the intellll_lq hit.ki_um| .l ,rlsildii
ulm. m-ld+h,u remi+ut+,qm_.g .,.vslm ¢ll. b Fl_h.lIml! In .limviulel lilnln+ II 1+4lilllil(
Immednil. It t+_ +,, to l_iiheP the It_fm_tilbm .+,_I Imt_,+i,t. ,+(1_t,+.) 1_l.tl lumlnt,,m_
T_ I_Ii+ .r. ,qmlilemit+ i_i.li_l hi lSk'+ I_._li_l_ ,,,¢ t.+i_a++',''_'''m,_um,m,.l*i+i _dth
_ee+m,mt+ntm-..+lietb Vq_! die miinm+m Imiii_ft ¢_m'ililiOil K+ llJ+ miide,
l_Plk,l_|wmlhmtkAI:V_ l_nl _r tm.d Ot l_qlm'_I tdl+_ llie ..$_Pl_in_llil idmml_emeill
lhi_ I.m +n_n+, dud the .|h_ I. _t _mrlhe nku._lil_nSmt+Jib iMmd(mez+ilil_th
the mmm ntr_ _dkmsJimmiumu+,,_h_ the & 'l'eme_Hdim _,_Ir_+h itenetet,_rw_ used Io
Piper v+ _ mmt+i_II,_ ,,Jrour _hldl_ k+_tl_d_l_lhellux_llOul_OrO_,rm-+m_ -j
vrllhih_ _+'110m+lupl+,+t,i,il+_l+,,ih pi_lh'+_ilhhthe Cot file iiAel hi_i,i_ix _Ni_Imil_. The
qu_t_, ol +hetl+r tl_ mmmmNluimPmt,k li_.t <_+.+d+l_ b_ an Wt"A Ilia ph_o-
i_d, iidi_ (_0_.. to tee04mim+ _,
Ira.wim_ _ .Im,_,if+mmm_._'orih+
.,+ i+uJmmt,,e_,m_ e,_ited ,_i,lt pm,lo_ phemlm. ,_ ,,,.nlle ,+b.,mh.P_,. +
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llltet, ml ihe tube_ .liitiled ,,_i
lilti,t#ii,,,_ i.a mlllliln___ A lemt4dm
i titiimi i limmtio mhltit die ll(_A ilia
idioiltnildllllllet llliili m.llile,liit ,-ii-rlill. Tlrliil_
tl+_tlln Iliellmilehielilel d Ihe ltiJ lhlm eholreil
illll| II flit uiii ml_til _l ilul blli_ eiid u# ihi
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r'i'i=llll_ ' bi"_ liil tit hl itlnimil,miili,-1 ,lie, liti,,,
•____:--u i J--+_4+'li..L+]lill+.. , let lli#itllillitililillllM, wlili illelfiin i_l¢il,illl)it+
_ill-" ° ""+"'_'__ ...jr .ii' . dltl_ Jill _ illil ltiel_Idetl el_.tlirlli ot lipI0 I.:I Ii1_¥ tttel_ vrllh iI iliil,, tn illl_ eeiiil_-. ",ira,t ,.- .,,-.illolll iieellll_ lle -i` l
lure t+,.-lmmim,mm/_omlt,_t ,.I,I,mt_i+ill R('& illlA liilolomidlilihet.+ui_ltil illhl de-
SlliPlliS
' " """'. r.,-rami _ ot,I,+_i.d_m+Jii o_l_e,,mlt_e,,../,z- mlltemililthlt iltt i @ _ iloll!lil'.
--;_'F,L--_'_ _ iii.++.,Iml,t. _a ,m,I._. _l _lih ul; tlr_ lt_
, _-...._.L__,-__ . .-+. dii_.ellnillti,/i _ _ to tlilin el
....... ' "" " * tm,_ immdlmi I_ (..i. ii ,,ii 1).
'llmllt., ii _m,m imm_ mmil+mmi_
_ llil iil_ t_illti_l Illll llll t,.ltll_
_tl_. lit lill imilt/il_l i fill II iiitliti
Ira,roll II_ ,m+li_ tedtietmiin
Ill di,_.ii_ i in m,i ,w,t,._ i n._is,
i
lilt itl Jill il_l liiil$ lihellldtillitlt (i ti__ "l_. itli I inliailtd,
t_+_ _ _ imik_ Will, mlmmdIll,,, it*_ ImmlqP
ii illie Imiiil ilieili_l.,_ii illl,iili,: li_ i bei ii_ i _ i il/e
li_l_ ill i i ill to i i:
li_ I i i_ iu lel illil_ i lil.rl _ m ibl Mi,!!.
'llie _iil/i_i fi tilt roll:,.. _ -,.mL,_itrmmi hult mti_id
i-_ _lh l.i_ _iitiiliil is _iemmi+i ili II iIN/tl_ ilt i illi. i
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I_ lXUAIli_ilk_IIIttl, I1_
l_qlKRtsthat di_ihlion, I| il n_Ul31d il l_b lypl_ _ _nldn the _ir lnt_._.l_
_fth, llttt_el'et',the dltl am bm 5_wW he twa tee,k t_'l_, th_llrul_ ¢i_1I_ expected td
t.enelttdl'e,m lhl In thb .lddy tho _ _ ,li_illll3# In |uldlllm_e_ lllten_llT,
_ilprl_lllpltdll_toulind_ wu _r_Itlllleli,fllpn.4 .tl_lltt_ ehttuilldloll,.
_qa mettc_te _ttqhm we3remetitllvd, hut Yl_e Itlnt|n_l_ li_ttetl_l|lt_,i/th,t li,_et_
dl_,_tSesvtilli_mldmdtet_mll,_ltioiik _ _ ein 56 t_tlmilmiInllltelt_i._t@,i_y
it_l _ deuly I9' one ir_ Iron, @l,lyl@ tll_ dill iil tattle t ltt the' k._t..:,.,
I_ m_t lumliuit_llt,(o Ibm Imi6 ¢qileu!itldIll_ll_ t'Ol_lill_lllllJOli,_l_flg e _'_,v_/_J.ill'e_lllt_lllmhUlr_dle@i_hillli_illltilitilit'Imt.li_hllhi_dllfmi,iillon_qlw..l,_._I_
kit. The Sm3.'e_rV, ¥1, _ V'li mip_t, i5_ meb. Ot_mile _d l_._dt ire lb ,deie
tll_unis iialht_d tht little ¢,1_ilu mat_. _td ht, li_member r_pedlt'l_, Dhidie and
el elhem_tk er _ t_teedte t_tal_iion the ivmlile Iiln_e_ t_lw_tt lhtl_tn_lite
membet_, ll_Wu pqNnt el the htnding_tt_ (_ 0 to If), i_dtloldle the uli_h, de. The
_ Ifehel'lien.ildlt alleillltm_d thtpe_band iUmWlt_i_ eompmitham e[ the
: tel_tti_le ll_iidd fmettiA_; the,, inddo. _, tb _ _eatpe_on WU elleW.
" UmUl,_ qutm_ peti:m.tur_ln-- ,ladill t_m._
'rL. t,tm_. letar_.m___tta_theel tht _i r_,a._ t_ _ _ _ut te
a_ "1411_l,du ltt_ lrdi_,'J_,el
duo toud qurb_ ed Ib _ # .zmnl
d_h _ _ Ill, q=u u_unui_toi. _m 4 _ t tmim= t_ _ tmiw
el tll_ _ up ib i_ _ tmmily U il. dlvdwiv emild Ill dllmu-
tamtdi_t'itamea_Ut_iwtt_mt_l,u Iiialien _ M_ era' Ib pub-
t'w__el_lllme_odektb _h_t _ el tli intmdt$ _ fl tk tSi_" trd, m. ,_ omit la ti_ e_ ot i_ii,
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_IIP,IPATP,J,tYM|NP,IqP,_NCEAND ItENO_P_L'O341lPOI_|gPJO'NA_]trAPPING I_tl
T_m+1+4,--FJOt_aOtdll dH_rZ,.Pllo_e_e_re +900+i.O+And t++tthe terromn_n_lu, mlmdt_l
hlt_._till_ll'.a_161e£.nar II_l_n ponlm+iaoe_ue i_t wnvi+_}h_ .hoet_+ than
....................................................... ' _ ,J#. Otht++P,lll,_¢ld difFmuee, atn _.p.
IIm,k I.toot.lty wlih t+xellldl_hy-- pnt_llt, hut thd+li'm.Jl_Ui(+nnee+_nnAtJtIre re.vale.
..... . .................... dt_ _¢hottt__lldltloA_lnt_ldy,eupetlnll¥ of
Prohm X.r,¥ Ei_trml lllt:_tdl_llmnltltil)|iMOgClimbMlllerll| rtgrtts_itt.t_i+
...................................... v.flotm I.,nllil0_, t_tol+Io _tI_+,nnif (_Pm.d
tlmllllO .......... am, .gD as0 elyntullinnilm_,+ttdd the flankwl _lall +Itmt.
av+r.ll_ I_.P_,,+.. +10 +Ill _120 +_Idrlb_d by NnuIi (r+. 19). Th+m_uddltlo, id
Dl+dl+.............. i_10 i419 _I ntudl_ arb boA+lit prOllrenu,
ilml_.. ............... el |Iio III_ The melmurement_of the eolnin_ik.IgileOtill
_rldmltO......... I0 HI _4
_li+im+IPll+,..... _ I+ _Ig |0 i+oek-IPOrmlligmine+aM |0mrdin*._lbedwill n+nJst
....... , ih.taPl+Ingthinemintn_reeksOftheMe+onnd, ,,
.............................. -_.......... tO I.h.Ol)Xtebltim+IT_bllteed01mmblt+am aline. +
dist_ with mO _P _.Otherroolt tylW)+_A+II! "
t'¢mule .m_J_, them_re.l|, t.di(,aiu Ihat _m.Jt+tin m_l_ll_ ureas tJmtabe.aidI_ onplit ,9
|_IIi+eOlllltdPpat!u bI Ill+ imP. Jls+ml ,tlne iiumml_tenm|,rdy._o _u_tlldllke aM6tb uoo
table _hmddbe dlnli,Rliidmb|emetile basinof rmoie mmml_+eelml(pseehin_doit iami.e_+
lomln+se_w+tt_pohm_.At the very Immt,It +e_.ntoto dottierredot_teodepo+it+dln_otl_. ¥_ °
oholddb+la_lbj-+to maplithely+hedlt_erese+m thb j+urp_ we hr++tttdyl_ _me of the hlON
.A'I_Pl._l_ea/us. _lo Imtt!tuldrP_Pkty_+ impm,tb_t puetim_tolytle _.d bydrothm,.n.d
+,+ +._otljdthen _ identifiedby the u,e of qmet_.al ,mlner_bthatmaybestableor_etu+tible ili_diljP.
data i_ additloh to int_dty data imd bY lu.m'.su_aee on_ti0_. Hy_th_md Jud ,
+ nlibr.tlo..r,thedet++u l.IB..i tho p.umto tl depu ltmr ontheMoon
mn_opi_i'+t.eMd b_ dne Apollb mlmn+d If li_t_u.I __ nu_hn_1o¢ol_nd_iu_tt+_.aalkd
la_mll_m_lo... +
,.'Phentttmflte+1_1peddotitovoMteuin table4 dtlutd_t|ou, ham he_ retire,asm to b0+the eue to avid,neefrom
al_ _pm_u_t & eMl+d ovm4ap, but tl_, orblt_Pphoto[il_i+_++_dt_olti+ntudl++of lun_
mqdmmuasit uito_ldbe 1'availed,applhmio tl_ ave_0_l ' tih_Mio_tavert1|._te.de_+._t_
It_dte _p_t_, +M+h _ntahm about U atzd of
one put lit fout of l_ron, lut anXYp_tieular opined+od oltlolthmPimp.ot.i tnd ++
inmtdmm,ai_u_aat thi+Mm. mvm_l by Iron Ibz_. The/_ bo+a i+dmeI+Jg_etl_Pt_m_ i
l_tmJ4te+ o._.'y,i_ j+moelfavt_ide t_eo_tee _ _oPatton _hth _uO Ofthe wiste+P +
IO+.iity,++aid .how ob_t++t+areI_J_ee. m_dothe_t_okumu _mtm_medin the
L+_hozidfltl_ntolJyhi_)teo+lt_,on lhe oth+ imJtd, and l_uume the _ui_ tb+alf,h_ the _ Id
wouhlb6 _tim+tedto bev_ d lwn__ lu- fl_u_ o_a_, n_y have bmmn_ iV+nile
le'_ni+Itylildl_ll_iMell_lit lhatoP I_lddtt|#, lot' _ _ amid mlii_ _tlt_in 19_Ii_ Ol
Whe'_amt_ bt_dtieaehomaghPhmeoiddpi_/imbly wate (oeIra) te_plmdbe_wthe sutlaeo. 'rim
, .or he di+t_h_l frombim_lton tl_ _ of h_t_! srd pa_m_tol+jtlei_lnt_tl_ In+
t#i_iy, eiudod_ 6uPsteam i_ _e _ d_Ole.+
+_ml) of lli_ _+ sp_l_ of ihe _tJl_, eh1Oi4t_,aad the uol_td_ whleh
_dnm'abtumuli with IY_otmt_eltitbh +m mntain _vate br _ _up, m_ _td the
show_in _ 0 m_do. The bai_dvrklthof outlate+:b_te msddo_m, v,tdeh zte eourem
the qwd.t._ mon_hi_mit_Pu-iththe dit el suXu_;mzd the eaidbon+,tmudette mtd
wldthe16quit_ w._.,ratherwideinthe vblbib nt_psmlte_el wldehedeite, at lmmth amine¢1
wavd_q4hi+;th_t,_oi_,the q_ti_ hls,q+beret ili foim_,b IUzoWnt0 k+al-_h_ly l_t
_t_l tO g_v6 Vduu _V_ m_m _Po_ _.
t+ttd#m_fortheqmiHiaid the|ddsp_rsj_eethd sti_t_ly +J_d_nt _ eotiid I_ d+lmAed
lie_kdhl _+q.lnrat *iv_b_lhs |millel+ lhaii allil_t lhO_dvd_r mi_4__i6r+_ liiazb
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